Previous research provides several insights. Surgery is often preferred by patients seeking a cure, whereas brachytherapy (BT) is more often chosen by patients professing a desire for ''the least invasive'' treatment. 3 In general, however, men with prostate cancer often base treatment decisions on scientific misconceptions and anecdotal experiences of friends or family. 4 What about the information patients receive when making decisions? Physician advice depends heavily on the physician's specialty (radiation oncology vs urology), as well as geographic region. 5, 6 Such findings raise concerns that physicians' recommendations may not fully take into account patients' own preferences. 7 A critical review of patient education materials determined that prostate cancer patients often lack adequate information with which to make treatment decisions. 8 Overall, the literature suggests that the decisionmaking process for prostate cancer treatment could be significantly improved, and that our knowledge of this process is inadequate. A 2003 review article concluded that there is very little information available regarding how prostate cancer patients use different types of input when making decisions regarding treatment. 9 The current study analyzed survey data from men who were recently diagnosed with prostate cancer, but had not yet undergone treatment. The objective of the current study was to answer 2 questions: 1) What patient characteristics predict preferences for health states related to prostate cancer, such as erectile dysfunction (ED), urinary incontinence, bowel symptoms, and metastatic cancer? 2) How much do these patient preferences (compared with other factors such as physician advice and clinical features of disease) affect the treatment a patient ultimately selects?
Prior research using decision analysis offers the following predictions for how patient preferences should affect optimal treatment choices. Of those individuals choosing active treatment, patients who are more averse to bowel symptoms should be relatively more likely to choose surgery, whereas those who are more averse to ED and urinary symptoms should be relatively more likely to choose radiation. Patients placing a high value on avoiding symptoms in all 3 areas-erectile function, urinary continence, and bowel function-should be more likely to choose watchful waiting than patients who place a greater relative value on length of life or avoidance of metastatic disease. 2 
MATERIALS AND METHODS
We recruited men with prostate cancer from 2 radiation oncology clinics and 2 urology clinics at Bostonarea teaching hospitals. Eligible patients were men with clinically localized prostate cancer (stages T1N0M0 or T2N0M0) who had not yet undergone treatment (surgery, radiation, or hormonal therapy). The sample excluded patients who were unable to read English, or who exhibited impaired decisionmaking as judged by their physician. Eligible individuals received a brief explanation of the study after an office visit. Those interested in participating were asked to provide informed consent and were given surveys. Patients submitted completed surveys anonymously by mail using a preaddressed, stamped envelope. This survey was a companion project to a decision-analytic study described in a previous publication. 2 The study was approved by institutional review boards at all participating sites.
The survey elicited demographic and health measures, preferences regarding health states related to prostate cancer, and what treatment (if any) the individual had chosen by the time of the survey.
The survey elicited patients' preferences in the form of quality-adjusted life years (QALYs) using a time-tradeoff approach. The survey asked participants to consider the following hypothetical situation: ''Imagine you have 10 years to live. You are in excellent health, except that you have the following condition. . .'' The health states were then described. Separate questions were presented for each health state. Then the survey asked, ''How many years of your life, ranging from 0 to 10 years, would you be willing to sacrifice to achieve ideal health without this condition?'' Patients answered using a combination of years and/or months. This assessment tool has been validated and shown to be reliable in prior analyses, yielding estimates comparable to those from the U-Titer, a multi-item computer assessment program that is a significantly more costly and timeintensive approach. 10 The survey drew the following descriptions of health states from previous research: 1) ED, ''unable to maintain an erection firm enough to have sexual intercourse, even with the use of medication''; 2) urinary problems, ''frequently leaking urine or losing bladder control, interfering with some activities,'' possibly requiring the individual to ''wear pads to help deal with wetness''; 3) bowel problems, ''frequent diarrhea, rectal discomfort (pain, burning, or irritation), or constipation''; 4) metastatic prostate cancer, ''The disease and its treatment can cause severe bone pain, back pain, hot flashes, nausea, water retention, lack of sexual desire, problems getting erections, weakness, weak bones leading to fractures, and weight gain.'' 11, 12 Responses were converted into QALYs by the formula: QALY 5 (10 2 years sacrificed)/10. A QALY of 1.0 indicates a year at full function. Thus, sacrificing 1.5 years from a 10-year life expectancy to avoid incontinence yields a QALY of 0.85 for incontinence.
Data Analysis
Two sets of linear regressions were estimated.
The first set identified predictors of preferences, as measured in patient-reported QALYs. A separate linear regression was estimated for each condition: ED, urinary incontinence, bowel symptoms, and metastatic prostate cancer. In each regression, the outcome variable was the QALY for a particular health state. The independent variables, the same for all four regressions, were:
Demographics: age (as a continuous variable), marital status, having children, race/ethnicity, educational attainment, income, and working status. Behavioral characteristics-sexual activity and sexual orientation. Multiple choice options were provided for frequency of sexual activity (not sexually active, active less than once a month, once or twice a month, once a week, or twice or more a week) and for self-reported sexual orientation (heterosexual/straight; bisexual; homosexual/gay; other). Health status-overall self-reported health; baseline presence of ED, incontinence, and/or bowel problems; and tumor risk stratification based on Gleason score and prostate-specific antigen (PSA) (Gleason score !8 or PSA level !20 ng/mL was classified as high risk; a Gleason score 6 and PSA <10 was classified as low risk; and all other tumors were classified as medium risk). 13 Attitudinal and experiential measures-optimism versus pessimism (using a scale of 1 to 5, from most pessimistic to most optimistic), frequency of thoughts about one's own death (with 4 options, ranging from at least once a day to less than once a month), and whether the individual has had any experience with friends or family members dying from prostate cancer or other cancers.
The second set of regressions identified predictors of treatment choice, using linear probability models. The dependent variables (the patient's treatment choice) were radical prostatectomy (RP), external beam radiation (EB), BT, hormonal therapy (HT), watchful waiting (WW), and undecided. We conducted a total of 6 regressions, 1 for each treatment option (including undecided). Some patients indicated that they planned to receive more than 1 treatment; the majority of these patients (24 of 26 patients; 92%) selected adjuvant HT along with radiation. For these patients, we treated all treatment components independently. Thus, patients who selected combined therapy (eg, EB 1 HT) were coded as having a positive outcome for both EB and HT regressions. The independent variables for these regressions were the same as above, with the following additions:
QALYs for all 4 health states described above. The patient's most important factor in selecting treatment, from the following options: ''preventing cancer from spreading,'' ''doctor's advice,'' ''avoiding unpleasant side effects,'' ''family's wishes,'' and ''cost of treatment.'' Type of physician seen at the visit when the patient was recruited into the study (urologist or radiation oncologist). Patients may have seen multiple specialists, before or after completing the survey; this variable only refers to the specialist seen at the time of recruitment.
We tested for the sensitivity of our results to the use of linear probability models, as well as to the inclusion of a large number of explanatory variables. We reanalyzed treatment choice using a more parsimonious multivariate logistic approach, which only included variables producing statistically significant effects (P < .05) in the original model.
To analyze the precision of the estimates for the effects of QALYs on treatment choice, 95% confidence intervals (95% CIs) were derived from the linear probability model. We calculated the 95% CI for the effect of a 1-standard deviation change in QALY score for each symptom on the probability of a patient choosing a particular treatment.
All data analyses were conducted using Stata 7.0 software (StataCorp, College Station, Tex).
RESULTS

Descriptive Statistics
Surveys were distributed to 428 patients, 46% of whom responded. Of surveys submitted, 19 failed to complete the QALY items, 1 omitted nearly every demographic item, and 5 included inappropriate responses (eg, giving up more than 10 years of a 10-year life expectancy). These 25 surveys were excluded from our analysis; 6 more were excluded because they indicated that they were completed after the patients had undergone treatment. This yielded a final sample of 167 patients. Table 1 provides descriptive statistics. Table 2 summarizes the variables related to preferences and treatment choices. The average QALYs in our sample were comparable to previously published values.
14 Preferences varied widely across the sample.
At the time of the survey, 80% of respondents had decided on a treatment. The most common choice was RP (37%), followed by BT (24%) and EB (19%). Sixteen percent chose multiple treatments, most commonly combining radiation and HT. Nearly all (25 of 26 patients; 96%) of the patients receiving HT did so as part of combined therapy, rather than monotherapy. Table 3 presents the analysis of patient preferences. The dependent variables in these regressions were QALYs. Thus, independent variables with negative coefficients were associated with a greater aversion to that health state, and positive coefficients with less aversion.
Predictors of Patient Preferences
The only factor that was found to predict preferences across all conditions was age. Older men reported lower QALYs for all 4 conditions, indicating a greater willingness to sacrifice life expectancy to eliminate side effects. Other key predictors of preferences are listed below, for each condition.
Erectile dysfunction
Men who engaged in more frequent sexual activity reported significantly lower QALYs for living with ED than did men who had sex infrequently. White men reported higher QALYs for ED than did nonwhite men.
Urinary incontinence
Men who had ever had children reported significantly higher QALYs for living with urinary incontinence than did men without children.
Bowel problems
Men who were working full-time reported lower QALYs for living with bowel discomfort than did men working part-time or not working.
Metastatic prostate cancer
Men with close friends or family members who had died of cancer reported lower QALYs for living with metastatic prostate cancer. Sexually active men and those with intact erectile function reported lower QALYs for metastatic disease than men having less frequent sexual activity or with ED at baseline. Table 4 presents the regression analysis of patient treatment choices. The strongest predictor of treatment choice was the type of physician seen (radiation oncology vs urology) at the time of enrollment in the survey. Patients enrolled by urologists overwhelmingly chose RP. Patients enrolled by radiation oncologists were significantly more likely to choose EB or BT, and also were more likely to choose HT (usually in combination with radiation) or to remain undecided about treatment.
Predictors of patient treatment choices
In terms of preferences, with 1 exception (ie, patients with high QALYs for bowel problems were less likely to choose BT), QALYs did not significantly predict treatment choices. However, simple qualita- Among the remaining variables, the following were key predictors of treatment choice: Undecided. Patients who were undecided about treatment tended to be more highly educated, and less likely to think about their own death. Radical prostatectomy. Younger men were more likely to choose RP. Patients experiencing frequent thoughts of death also were more likely to choose RP. RP was less likely to be chosen by men who reported ''avoiding side effects'' as their top priority. External beam radiation. Men with high-or medium-risk tumors were significantly more likely than those with low-risk tumors to choose EB. Brachytherapy. Older men were more likely to choose BT, as were men with low-risk tumors. Men who prioritized ''avoiding side effects'' were more likely to select BT. Hormonal therapy. HT was more common in patients with high-and medium-risk tumors. Notably, HT was used as monotherapy for just 1 patient in our sample, and otherwise was always an adjuvant to EB or BT. Watchful waiting. WW was more commonly chosen by men expressing a desire to avoid side effects.
The analyses in Table 4 were repeated using logistic regression models that excluded all independent variables that did not reach statistical significance at the P .05 level. In this more parsimonious model, the key results discussed above were persistent and unchanged, with the exception of ''avoiding side effects'' as a positive predictor for choosing BT. The effect remained positive, but was no longer statistically significant at conventional levels (P 5 .08). Other minor differences in the results are detailed in Table 4 .
We also conducted a regression in which the outcome variable was EB alone (excluding patients who received adjuvant HT) and the only difference noted compared with the results above is that tumor risk was no longer a significant predictor of receiving EB. Table 5 provides 95% CIs for the effect of preferences on treatment choice. These statistics describe the 95% CI for how much a 1-standard-deviation change in the QALY score for a given health state would affect the probability of a particular treatment choice. In general, the 95% CIs are fairly narrow, within AE10%, with none was greater in absolute value than 18%.
DISCUSSION
Patients' preferences, measured in QALYs using a simple survey, appear to be shaped by reasonable behavioral and demographic influences. The majority of the results noted in Table 3 make intuitive sense. Many factors that predict preferences-such as frequency of sexual activity, work status, and experience with close friends or family members dying of cancer-can be assessed easily by both physicians and patients, and should be discussed explicitly in determining what treatment side effects and outcomes are most likely to affect an individual's quality of life.
Older men reported lower QALYs for all 4 conditions, indicating that older men were more willing than younger men to trade away years of life to obtain symptomatic relief. As one grows older and life expectancy becomes shorter, it is reasonable that quality of life becomes a greater priority than quantity of life-although this finding may not generalize to other clinical scenarios. Older respondents may also envision a rapidly declining quality of life overall because of old age. If so, they plausibly are more willing to give up years at the end of their lives. Although our patients' preferences (in QALYs) reflected a set of reasonable underlying tendencies, actual treatment choices bore little relation to these preferences. Of 6 regression equations, each with 4 QALY variables, only 1 QALY measure from 1 regression had a significant coefficient. Given that the optimal treatment choice for localized prostate cancer critically depends on individual preferences, this result is discouraging. 2 Although the QALY measures did not significantly predict treatment, more simplified measures of preferences were associated with patient decisions. The question, ''What factor is most important to you in choosing a treatment?''-in particular the tradeoff between side effects and preventing cancer from spreading-strongly predicted whether a patient chose RP, BT, or WW. Frequency of thoughts about death also was found to significantly predict treatment choice, a finding that is consistent with previous research demonstrating the effects of anxiety on cancer treatment decisions. 15 Why might qualitative measures of preferences predict treatment choices better than quantitative QALY measures? One possibility is that our QALY measures are less meaningful than we suspect. However, the results in Table 3 strongly suggest that these QALYs represent a rich set of behavioral and demographic influences, giving them significant face validity. The most likely explanation is that simple questions such as, ''What is the most important factor for you in making this choice?'' and ''How much anxiety about death is your cancer causing you?'' are easier for physicians to ask and for patients to answer than are QALY assessments. Even the fairly straightforward QALY assessment used in the current study is more time-consuming and difficult to integrate into clinical practice. A related issue is that patients may struggle to communicate these preferences to their physicians, even when physicians do ask about them. One possible solution to such barriers in assessment and communication about preferences would be to incorporate explicit quantitative measurement of QALYs into the clinical encounter. Patient-friendly assessment tools and computerized decision support could facilitate the use of more tailored patient preferences when considering treatment choices.
It is also possible that the study was underpowered to detect a true effect of QALYs on treatment choices because of sample size. Table 5 provides an estimate of how large an effect of this type our study may have missed. For example, Table 5 indicates that with 95% probability, a 1-standard deviation change in the QALY score for ED at most increased the likelihood of selecting watchful waiting by 4%. Overall these results suggest that our analysis has not missed any large effects of QALYs on treatment choices because of power considerations.
Overall, preferences play a discouragingly small role in treatment choices. What does affect treatment choice? As expected, age and tumor risk profile were found to be strong predictors. Older patients were less likely to undergo surgery and more likely to receive BT. This likely reflects that older patients are poorer surgical candidates, whereas younger patients may be more likely to choose what they see as the most aggressive therapy. Combination therapy-primarily EB with adjuvant HT-was more common among men with high-risk tumors.
However, the most important predictor of treatment choice was the specialty of the physician seen by the patient at the time of recruitment into the study-radiation oncology versus urology. One must be very cautious in interpreting this finding because numerous factors could produce it. The most obvious is that patients can determine, or influence, the kinds of physicians they see. Patients who were more interested in surgery or were more appropriate surgical candidates were more likely to see a urologist; similarly, patients more likely to choose radiation most likely saw a radiation oncologist. Thus, 1 interpretation of this finding that we cannot rule out is that it is a selffulfilling prophecy: the type of physician seen simply reflected the treatment decision the patient had already made.
There are several reasons, however, to suspect that a patient's intended treatment is not the sole factor at work in this relation. First, the regressions controlled for several clinical factors that might lead certain patients to see a urologist versus a radiation oncologist: age, tumor risk (using PSA and Gleason score), and overall health status. Second, the regressions controlled for patients' preferences regarding the health states relevant to this treatment choice. In a supplemental analysis not presented in the current study, physician specialty was not found to be a significant predictor of patient QALY scores. Last, previous research indicates that physicians' advice regarding treatment for prostate cancer is significantly affected by specialty. 5 Thus, it is likely that the strong predictive relation between physician specialty and patient treatment choice reflects both unobserved patient preferences and physician bias toward their own field. Again, this suggests a role in patient care for impartial computerized decisionsupport tools that can assess QALYs and then use these preferences in a decision-analytic framework to guide optimal therapy choices.
Limitations of the Current Study
This study has several limitations. First, and most important, the sample was nonrandom, and the response rate was only 46%. Thus, it is possible than our respondents were not representative of all prostate cancer patients at our institutions. The sample also was comprised of patients obtaining specialty care at academic medical centers, and was disproportionately white and well-educated. This sample may not be comparable to other patient populations, particularly those in nonacademic medical centers and in other regions of the country. Our regressions controlled for a host of demographic features including age, ethnicity, marital status, education, income, and occupational status, thus limiting many potential biases from sample composition. Nonetheless, our results may have been biased by unmeasured variables, and may not directly generalize to other patient populations.
A second concern is that our measured QALYs may be sensitive to the method used to assess them. 16 Moreover, the single-item time-tradeoff approach may be subject to framing bias or a ceiling effect because 17% of respondents reported QALYs of 1.0 for every condition. 17 Fortunately, these concerns are diminished because we used a validated instrument, and the average QALY values in the current study are comparable to previously published values using other assessment techniques. 14 In terms of treatment choices, the current study did not include enough individuals choosing HT alone to identify predictors of this treatment. Given that all but 1 patient who chose HT did so as adjuvant therapy, our results for HT likely do not generalize to hormonal monotherapy. Future research exploring predictors of HT monotherapy could provide valuable information.
For some of our secondary variables, such as optimism or frequency of thoughts about death, we opted to use single-item measures, rather than multi-item scales that have been validated in previous research. In doing so, we may have missed significant predictive effects because of measurement error. Future research, focusing more specifically on some of these behavioral measures, could use more detailed assessment tools to improve upon our approach.
Finally, given the observational nature of our study, our regressions only identify associations, which may not be cause-and-effect relations. The variables found to significantly predict preferences or treatment choices may not be causally related to the outcomes in question.
Conclusions
Prostate cancer exemplifies a disease in which both clinical features and individual preferences are required to determine the optimal treatment for any particular patient. In this study of 167 men with newly diagnosed localized prostate cancer, preferences in the form of QALYs were assessed using a straightforward self-administered survey. These QALYs appear to represent a reasonable set of behavioral and demographic influences. However, these preferences ultimately appeared to have little impact on the treatment decisions made by these patients, suggesting that physicians should pay more attention to variation in preferences among patients as they facilitate individualized treatment choices. Future research is needed to explore the effectiveness of decision-support tools and shared decision-making approaches, which may offer a better means of incorporating the preferences of each individual patient than do current practices.
